With the tremendous influx of people and consequent urban development, increased anthropogenic activities in the catchment, inflow of untreated sewage, nutrients and pesticides from urban and rural areas, the water quality of Upper Lake, Bhopal has deteriorated significantly. An attempt has been made to study various physico-chemical parameters, specifically nitrates and phosphates of five different sampling sites of Upper Lake and to study the effect of catchment area activities on these sites.
INTRODUCTION
The construction of storage reservoirs is an age old Practice in India. Upper Lake of Bhopal, arguably the oldest among the largest manmade lakes in central part of India, falls under this category. The study area selected was Upper Lake of Bhopal, Madhya Pradesh. It is the life line of Bhopal created by Raja Bhoj in eleventh century. The Upper Lake is located between latitude 23º12' -23º16' N and longitude 77º18' -77º23' E. It is a shallow tropical lake. It has a watershed area of 361 km 2 and a maximum submergence area of about 37 km 2 . The attainment of maximum water level (508.04 meters above sea level) of the lake depends on the magnitude of monsoon rainfall (average being around 1150 mm) in the watershed area. The water level in the lake is maintained by discharging excess water through a spillway provided on the southern bank of the lake. The Lake has an urban, semiurban and rural catchment area and its water quality is largely affected by various anthropogenic activities around the lake. Amongst the various chemical constituents present in the lake, nitrate and phosphate are two important constituents that immensely help in the growth of the plants. If present in lake and ponds, they excessively promote the growth of aquatic weeds and hence pollute the aquatic resources. International studies on nitrates and phosphates in surface waters of various water bodies have expressed their concern and drawn the attention of scientists around the globe. Water intended for human consumption should be "safe and wholesome" ie free from pathogenic activities and harmful chemicals, pleasant to taste and useable for domestic purpose (Parashar et. al., 2006) 
MATERIAL AND METHODS
The concentration of nitrate and phosphate in water samples is chiefly affected through point and non-point pollution sources such as washing, bathing, agricultural activities in fringe areas, joining of domestic raw sewage, cultivation of trapa and huge growth of aquatic macrophytes. The present study was conducted for analysis and interpretation of quality of water samples collected from five different stations of the Upper Lake, located at different catchment areas. The study was carried for two consecutive years ie 2011 and 2012 and the samples were collected in the pre -monsoon and post -monsoon periods. Amongst the various physical and chemical parameters studied and analyzed, the concentration of nitrate and phosphate were studied majorly. Phosphate and nitrate concentration was determined spectrophotometrically as per standard methods prescribed by Adoni, APHA, AWWA and WEF (1998).
The sampling sites selected are as mentioned below : S1-Bairagarh
This station of Upper Lake situated near Bairagarh has substantial inflow of domestic sewage. The inflow of nutrient has resulted in significant variation in the water quality parameters. Besides, agricultural activities are also the major source of pollution at this site.
S2-Behta
This sampling station is situated near the urban settlements of Bairagarh. This station also receives domestic sewage from the adjoining residential areas.
S3-Lake View
This station of the Upper Lake is less affected due to anthropogenic pressures. This site is chiefly used for recreational purposes.
S4-Gora Bisenkhedi
This area receives maximum inflow of rainwater during monsoon which brings significant quantity of silt into the lake. Also at this site the lake receives agrochemicals, fertilizers through surface runoff from agricultural lands.
S5-Kaliasote
This part of the Upper Lake has a Dam which is mainly used for irrigation and recreational purposes.
RESULTS AND DISCUSSIONS
The water samples analyzed for nitrate and phosphate concentration of Upper Lake, Bhopal showed variations as per the station and period during which the sampling was carried out.
Nitrate
Nitrate indicates the pollution in ground water due to sewage percolation beneath the surface. Nitrate is also one of the major constituent of the various fertilizers and pesticides, hence through rains it percolates into the lake water. The samples analyzed in the pre-monsoon and postmonsoon season showed that the content of nitrate ranged between 1.27 and 2.76 mg/ltr in the year 2011 while it ranged between 1.27 and 2.93 mg/ltr in the year 2012. The minimum concentration of 1.27mg/ltr was observed at sampling station S3. Sadhana Tamot (2006) also observed that the concentration of nitrate in samples of water of Upper Lake, Bhopal was within the acceptable limits although it tends to increase considerably in one year's time. The deterioration in the quality of lake water has contributed to the decline in the biological diversity of the flora, fauna and productivity of the wetland systems (Ramachandra, 2001 ).
Phosphate
The study carried out in the year 2011 and 2012 in the pre-monsoon and post-monsoon season showed that the concentration of phosphate ranged between 1.22 and 2.43 mg/ltr in the year 2011 while it ranged between 1.95 and 3.12mg/ltr in the year 2012. There are various sources of phosphate to the lake water, such as runoff from surface catchments, interaction between the water and sediment from dead plant and animal remains at the bottom of the lake. High concentration of phosphorus compounds may produce a secondary problem in water bodies where algal growth is normally limited by the presence of phosphorus. Sonal Trivedi et. al. (2012) observed phosphate concentration of Shahpura Lake, Bhopal and found phosphate concentration to be alarming and very high as compared to the standard guidelines, which 
CONCLUSION
Agriculture is the major source of several non-point source pollutants, including nutrients, sediments, pesticides and salts. Besides, untreated sewage and city garbage coming into the lakes is responsible for the deterioration in its quality. From the study it was observed that the concentration of nitrate and phosphate increases in water after monsoons because of runoff waters from the nearby fertilized land. Also we have observed lower values of both the contents at the sampling point S-3 [Lake View] which is an area of recreational use and free from agricultural activities and anthropogenic pressures. As a result we have not observed any specific change in concentration from pre to post monsoon season. The concentration of nitrate and phosphate have also shown an increased trend from 2011 to 2012 which might be due to an increases use of various chemical fertilizers and pesticides.
